Bryum pseudotriquetrum, B ryaceae, M usci, F lavone-O -glycosides, Flavone-C -glycosides Fifteen flavonoids have been isolated from the m oss Bryum pseudotriquetrum . The new natural products kaem pferol 3 -0 -g alacto sid e-4 '-0 -g lu co sid e, scutellarein 7-0-glucoside-6"m alonyl ester, apigenin 7 -0 -neohesperidoside-6"-m alonyl ester and luteolin 7-O -neohesperidoside-6"-m alonyl ester were am ongst them . F lavonols were found for the first tim e in mosses.
Introduction
In the context o f an extensive investigation o f flavonoids in m osses the occurrence o f a variety o f flavonoids belonging to different types o f co m pound from Bryum capillare w as earlier reported. T hus several flavone and isoflavone 7-O-glucosides and their m alonyl esters as well as free fla vone and isoflavone aglycones an d biflavonoids were isolated [1] [2] [3] [4] . M any o f them were new n a tu ral products.
There have been, however, only few rep o rts on the phenolic chem istry o f o th er Bryum species. Bryum cryophilum [5] , B. rutilans and B. weigelii [6 ] produce the desoxyanthocyanins luteolinidin 5 -0m ono-and diglucoside. F rom B. weigelii scutel larein 7-O-glucoside was isolated in ad dition [7] .
In B. argenteum, apigenin, luteolin, their 7 -0glucosides and the 6 "-malonyl esters o f these were found. Also the 8 -hydroxyapigenin and 8 -hydroxyluteolin 7-O-glucosides were isolated [8 ] , The flavonoid pattern o f Bryum pseudotriquetrum is now reported here. Fig. 1 shows a 2D -T L C o f a m ethanolic extract o f Bryum pseudotriquetrum co ntaining m ore than tw enty different phenolic com pounds. Fifteen o f them could be isolated in sufficient am o u n ts for chem ical analysis. C om pounds 9 a and 9 b were isolated as a m ixture. In Table I the c h ro m a to graphic and UV spectral d ata, in Table II the 'H N M R d a ta and in Table III the 13C N M R d a ta are given. dec. = D ecom position o f the com p o u n d w ithin a few m inutes, p = purple, y = yellow, g = green, gy = greenish yellow, bg = bluish green. 'N A = N aturstoffreag en z A, see [3] . 2BR = B enedikt's reagent, see [3] .
Results and Discussion

Compounds 2 a, 2 b and 3
The chrom atographic and UV data as well as a positive Wessely-Moser-rearrangement indicate di-C-glycosides of chrysoeriol (2 a), luteolin (2 b) and apigenin (3) . C ochrom atography (TLC, HPLC) with authentic samples using various adsorbents/solvent-combinations revealed the occur rence of stellarin 2 (2 a), lucenin 2 (2 b) and vicenin 2 (3). IR an N M R data confirmed these results.
Compounds 4 and 5
The chrom atographic and UV spectral data in dicate luteolin derivatives substituted in C-7. Acid ic hydrolysis of both com pounds gave luteolin, d-glucose, 1-rhamnose, and for 5, malonic acid also. C om pound 5 proved to be unstable. TLC and HPLC cochrom atography with authentic samples, together with N M R studies enabled com pound 4 to be assigned the structure of luteolin 7-0ß-neohesperidoside. Com pound 5 is the corre sponding 6"-malonyl ester which shows a mass of 680 m/z, 85 mass units more than compound 4 (595 m/z), due to the malonic acid moiety. In 13C N M R the characteristic shifts of 64.3 ppm and 74.8 ppm for C-6" anc C-5", respectively, appear, indicating substitution at C-6". This is confirmed by 'H N M R showing shifts of 4.50 ppm (d, J -11 Hz) and 4.02 ppm (multiplet) for H-6"A and H-6"B, respectively. nylation at C-6", are analogous to these of com-FD mass spectra of 8 (see Experimental) showed pound 5. The splitting of the signal of H-6"B into a characteristic fragments of its decarboxylation and double doublet (4.10 ppm) was observed. This is W. T he T L C spots (see Fig. 1 ) 1 2 -1 4 and 1 6 -2 0 c ontain several fu rth er phenolic com pounds. Since the single com ponents o f these spots were available only in traces a structure elucidation is at present n ot possible. The spot com plex 12/13 con sists o f at least six different com pounds. A ccording to their T L C and H P L C behaviour they are as sum ed to be biflavonoids. Spot 14 shows a reddish colour w hich changes to blue after alkaline tre a t m ent, typical for an thocyanin pigm ents.
T he phenolic p atte rn described above has so far been found for only one h a b ita t (B odental, C arinthia, A ustria), w hereas the T L C p atterns o f Bryum pseudotriquetrum o f three other h abitats (see Ex perim ental) were som ew hat different. The occur rence o f flavonols, how ever, which could be dem o nstrated for the first tim e for mosses, is com m on for plants o f all these investigated habitats. Re garding the flavonoid chem istry o f Bryum species there is a rem arkable variety o f com pounds be longing to different flavonoid classes. Thus, up to now, flavones, flavonols, isoflavones, anthocyanins and biflavonoids have been found; the glycosidation and glycosilation also vary strikingly.
M alonylation seems to be a characteristic fea ture for the genus Bryum as found additionally in B. capillare [2] , B. argentum [8 ] and B. schleicheri [13] .
The chem otaxonom ic relevance o f these results can only be ju dged after investigation o f m any fur ther bryophyte species. 
Spectroscopic m ethods
UV spectroscopy: according to [14] , T erm inology for the fragm entation pattern according to [15] .
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